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In  the  general  and  special  grasshopper  surveys  conducted  hy  the 
Bureau  of  Entomology  a,nd  Plant  Quarantine,  in  cooperation  with  various 
State  entomological  agencies,  collections  have  “been  ros.de  late  in  the  sum- 
mer or  fall  of  adult  grasshoppers  in  the  representative  crops  or  habitats 
for  each  State  or  section  thereof.  The  specimens  in  these  collections 
were  identified  and  the  relative  numbers  of  the  species  in  each  environ- 
ment recorded.  Erom  1934  to  1939,  inclusive,  the  collecting  was  general 
throughout  the  States  involved.  A series  of  six  supplements  to  the  Insect 
Pest  Survey  Bulletin  contain  the  data  for  these  years,  as  follows:  1934, 

vol.  14,  No.  9;  1935,  vol.  16,  No.  5;  1936,  vol.’  17,  No.  3;  1937,  vol.  18, 
No.  6;  1938,  vol.  19,  No.  4;  and. 1939,  vol.  21,  No.  5. 

In  1940  and  1941  the  collections  were  made  only  in  three  to  six 
permanently  located  representative  areas  about  20  miles  square  in  each 
of  nine  Rocky  Mountain  and  Central  Great  Plains  States  in  which  grass- 
hoppers are  a major  problem,  3eca..use  of  this  change  in  procedure,  the 
data  for  these  2 years  were  not  treated  in  the  same  manner  as  those  for 
the  previous  6 years.  Together  with  records  of  estimated  population,  they 
are  being  utilized  in  a study  of  trends  in  the  abundance  of  the  different 
species  found  in  the  representative  areas. 

Usually  an  outbreak  in  any  given  area  at  any  one  time  consists 
mostly  of  one,  or  perhaps  two , species,  and  altogether  less  than  a dozen 
species  have  been  of  anj/-  importance  in  outbreaks.  It  is  therefore  be- 
lieved. that  the  trends  of  only  these  few  species  need  be  considered  in 
evaluating  the  grasshopper  situation.  The  average  numbers  of  grasshoppers 
and.  grasshopper  egg  pod.s  per  unit  area,  as  found  in  the  general  survey 
data,  include  all  the  species,  rega.rd.less  of  their  economic  importance, 
and.  conclusions  from  such  data  should  be  qualified  to  fit  the  trends  of  the 
dominant  species.  By  ad.opting  this  procedure  .any  over-  or  under- evaluation 
of  conditions  based  solely  on  an  annual  fall  egg  survey  in  known  infested 
areas  can  be  qualified  or  corrected.. 

The  following  10  species  were  included  in  the  tables  because  of 
their  common  occurrence  and  economic  importance: 
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Aeoloplus  turnbullij  (Thos. ) 
Ageniotettix  deorum  ( Scudd. ) 
Anlocara  elliotti  (Thos.) 
Camnula  pellucida  ( Scudd. ) 
Melanoplus  bivittatus  (Say) 


Mela.noplus  dif ferentialis  (Thos.) 
Melanoplus  femur- rub  rum  (Deg. ) 
Melanoplus  f oedus  ( Scudd. ) 
Melanoplus  mexicanus  (Sauss.) 
Melanoplus  packardii  ( Scudd. ) 


The  data  were  obtained  from  the  collections  and  adult  survey  re- 
cords made  during  the  last  6 years  in  seven  States  having  ma,jor  grass- 
hopper infestations.  These  data  we re  considered  sufficient  to  show  trends 
in  six  major  crops  and  habitats  selected  as  important  in  most  of  these 
Stoles. 


Where  zeros  are  recorded  in  the  tables  no  specimen  of  that  species 
was  collected  in  that  habitat  during  that  year,  although  it  probably  was 
present,  but  \7as  either  so  scarce  or  so  agile  a,s  to  escape  the  collector’s 
net,  None  of  the  collections  made  in  Colorado  or  Kansas  have  ever  shown 
the  true  relative  abundance  of  Dissosteira  longipennis,  because  it  is  too 
agile  to  be  captured  by  ordinary  collecting  and  for  that  reason  it  has  not 
been  included  in  the  tables.  It  is  largely  a range  species,  however,  o.nd 
this  report  deals  mainly  with  so-called  crop  grasshoppers. 

Where  figures  were  available,  the  average  total  populations  of  all 
species  are  given  for  all  environments  because  they  show  the  general  trends 
for  all  species  collectively.  Where  advisable,  a State  was  divided  on  the 
basis  of  wide  differences  in  rainfall. 

The  conclusions  drawn  from  the  tables  for  seven  States  are  based  on 
the  surveys  of  the  permanent  representative  areas  made  in  1940  and  1941. 
These  areas  were  selected  because  of  their  past  grasshopper  history,  and 
most  of  them  are  located  in  the  areas  of  heaviest  infestation.  Therefore, 
the  averages  for  1940  and  1941  are  probably  exaggerated  and  not  represent- 
ative of  conditions  in  any  State  as  a whole. 

Generally  speaking,  grasshopper  infestations  throughout  the  seven 
States  are  at  present  at  a relatively  low  stage,  especially  those  composed 
of  the  most  important  species,  and  particularly  of  Melanoplus  mexicanus. 

The  surveys  of  1941  indicate  that  M.  bivittatus,  M.  dif f erentialis,  and 
M.  f emur-  rub  rum  have  supplanted  M.  mexicanus  in  importance  in  many  of  the 
areas  showing  economic  infestations. 

C0I0BAD0 

Only  the  foothill  and  plains  area,  east  of  the  mountains  was  included 
in  the  study  of  Colorado.  This  is  an  area  of  diversified  farming,  either 
irrigated  or  nonirrigated,  where  the  principal  crops  are  winter  wheat  and 
other  small  grains,  corn,  sorghums,  alfalfa,  tame  and  wild  hay,  sugar  beets, 
and  truck  crops.  There  is  also  included  an  abundance  of  pasture  land  used 
for  the  raising  of  beef  cattle  and  sheep. 

In  the  irrigated  sections  Melanoplus  bivittatus,  M.  different. ialis, 

M.  f emur—  rub  rum,  and  M.  mexicanus  are  the  important  species,  with  Aeoloplus 
turnbul 1 ii somet ime s numerous.  In  the  dryland  crops,  M.  mexicanus  is  the 
major  species,  with  A,  turnbull i i , M.  packardii,  and  M.  f oedus  of  greater 


importa.nce  here  than  in  the  irrigated  sections.  On  the  range  land 
Dissosteira  longipennis  has  been  the  most  destructive  sjjecies. 

In  general,  during  the  last  6 years,  the  greatest  numbers  of  the 
predominant  species  occurred  during  the  period  from  1936  to  1939,  inclusive. 
A sharp  decrease  in  numbers  in  all  habitats  occurred  in  1940  and  a sharp 
rise,  especially  of  Melanoplus  mexicanus,  in  1941.  This  rise  was  due 
largely  to  the  development  of  a second  generation  of  this  species,  to 
flights  out  of  western  Kansas  during  the  summer  Of  that  year,  and  to  the 
fact  that  the  records  are  based  on  limited  areas  of  heavier  than  average 
infestation.  Aeoloplus  turnbullii  reached  a peak  of  abundance  in  grasslands 
and  idle  land  in  1938  and  has  declined  since.  A great  reduction  occurred 
in  June  1941,  following  heavy  rains.  On  June  28  from  1 to  5,  fourth-  and 
fifth-instar  specimens  per  each  Bussian-thistle  were  found  dead  and  cling- 
ing to  the  plants  ih  the  manner  typical  of  grasshoppers  attacked  by  fungus. 
The  highest  record  was  12  per  square  yard  dead,  but  other  species  were  not 
noticeably  affected  at  this  time. 


KANSAS 

For  the  purpose  of  these  studies  the  State  of  Kansas  was  divided 
at  the  98th  meridian  into  eastern  and  western  parts,  with  corn  the  major 
crop  in  the  east  and  winter  wheat  in  the  west.  Alfalfa  is  of  greater  im- 
portance in  the  east  than  in  the  west,  where  pasture  and  idle  lands  make 
up  the  greater  part  of  the  farmed  areas.  Because  of  the  infrequency  of 
surveys  in  the  eastern  section  of  the  State,  the  data  in  the  tables  are 
limited  to  'those  gathered  in  the  more  frequent  a.nd  uniform  surveys  made 
in  the  western  section. 

Although  no  adults  were  collected  in  the  western  part  in  1936,  this 
wa s a year  of  severe  damage  to  corn  in  the  eastern  part,  where  Melanoplus 
different ialis  was  the  most  important  species.  From  1937  to  1939,  inclusive, 
there  was  a marked  increase  in  numbers  of  M.  mexicanus  in  the  western  part 
of  the  State.  In  1940  there  was  a sharp  decrease  of  all  species  and  as  marked 
an  increase  in  1941.  This  increase  was  confined  largely  to  the  western  third 
of  the  State,  as  the  eastern  half  has  had  relatively  low  populations  since 
1936.  The  western  third  of  Kansas  is  an  area  marked  by  a second  generation 
of  M.  mexicanus,  which,  in  1941,  hatched  about  August  1. 

In  1938  and  1939,  Aeoloplus  turnbullii  reached  its  greatest  abund- 
ance, but  dropped  to  low  numbers  in  1940  and  1941.  This  species  is  limited 
largely  to  the  western  third  of  the  State. 

MONTANA 

In  Montana  the  major  crops  are  hard  spring  wheat  and  other  small 
grains.  Idle  land  and  range  land  make  up  most  of  the  rest  of  the  agricul- 
tural areas*  'Weedy  stubble  fields  and' idle  land  are  the  chief  source  of 
grasshopper  infestation.  Corn,  sorghum,  and  alfalfa  fields  are  not  major 
sources  of  infestation.  In  all  past  outbreak's  Melanoplus  mexicanus  has 
been  by  far  the  dominant  species,  forming  from  75  percent  of  the  population 
on  the  range,  although  its  chief  habitats  have  been  small-grain  stubble 
and  idle  land.  In  irrigated  sections  M.  bivittatus  has  at  times  been 
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important,  and  in  mountain  valleys  the  same  is  true  of  Camnula  pellucida. 
Field  margins  are  not  such  important  sources  of  infestation  in  Montana  as 
they  are  in  other  States,  where  M.  b.ivittatus,  M.  differential  is,  or  _C. 
pellucida  often  occur  in  outbreak  numbers.  Therefore  the  true  current  index 
to  grasshopper  conditions  in  Montana-  is  probably  the  relative  numbers  of 
M.  mexicanus  found  in  small  gra-in,  idle  land,  or  range  land. 

The  table  for  Montana  shows  decidedly  smaller  numbers  of  all  species 
in  all  habitats  in  1937,  as  compared  with  1536.  Unprecedented  flights 
of  Melanoplus  mexicanus  from  the  Dakotas  in  July  1938  doubled  or  tripled 
the  average  M.  mexicanus  population  in  crops  and  increased  it  sixfold  on 
the  range  land.  Although  the  infestations  shifted  by  flights  in  1939  from 
eastern  to  north-central  Montana,,  the  averages  for  M.  mexicanus  for  the 
State  remained  about  the  same. 

The  data  indicate  that  in  1940  decidedly  smaller  numbers  of  all 
species  occurred  in  all  environments,  and  that  in  1941  slightly  larger 
numbers  occurred  in  the  small-grain  crop,  with  greater  increases  in  idle 
land  and  range  land.  The  exceptional  rise  in  numbers  in  idle  land  in  1941 
may  be  due  to  the  fact  that  idle  land  was  surveyed  on  only  two  of  the  five 
Montana  areas.  The  infestations  in  these  two  areas  were  comparatively  heavy 
hence  they  are  not  truly  representative  of  the  infestation  in  the  idle 
lands  of  the  State  as  a whole. 

The  surveys  for  the  6 years  do  not  reflect  consistently  the  numbers 
of  grasshoppers  in  the  minor  habitats  from  year  to  year.  Four  of  the  a,reas 
surveyed  in  1940  and  known  to  be  lightly  infested  in  1941  were  not  included 
in  the  1941  survey,  A revision  of  the  project  made  it  necessary  to  omit 
them  and  retain  only  those  having  the  heaviest  infestations  and  the  most 
important  grasshopper  history.  Thus  there  probably  was  not  the  general  in- 
crease in  population  in  1941  that  the  figures  in  the  table  indicate. 

Because  of"  differences  in  crop,  soil,  and  climatic  conditions, 
Nebraska  was  divided  into  eastern  and  western  parts,  making  the  division 
along  the  western  boundaries  of  Boyd,  Holt,  Garfield,  Valley,  Sherman, 
Buffalo,  Phelps,  and 'Harlan  Counties. 

The  eastern  part  includes  about  two-fifths  of  the  State  and  has 
more  intensive  farming  and  a greater  amount  of  rainfall  and  native  vege- 
tation than  the  western  part.  Corn  is  the  major  crop,  with  small  grains 
second.,  and  with  alfalfa  relatively  more  important  than  in  the  western 
part  of  the  State.  Pastures  are  small.  Melanoplus  differential is  is 
probably  the  principal  economic  species  here,  being  the  most  important 
one  in  corn,  sorghum,  and  alfalfa  areas.  M.  mexicanus  and  M,  biv it  tutus 
are  of  secondary  importance. 

In  the  western  three— fifths  of  the  State  the  sand-hill  section 
comprises  over  half  the  area.,  with  much  open  range  land  and  waste  land 
throughout.  Melanoplus  bi-vittatus  replaces  M.  differential  is  in  part, 
and  M.  mexicanus  is  the  dominant  species. 
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With,  com,  sorghums,  winter  wheat,  and  rye  comprising  59  percent 
of  the  total  land  cropped  in  Nebraska  as  a whole,  margins  of  fields,  to- 
gether with  alfalfa  and.  small  pastures,  "become  a chief  source  of  infesta- 
tion. In  western  Nebraska  the  trend  of  population  for  Delano pi us  mexicanus, 
M.  bivittatus,  and  M.  differential is  has  been  downward  in  practically  all 
important  environments  since  1939,  whereas  in  the  eastern  part  the  reverse 
has  been  true.  The  decided  increase  of  M.  mexicanus  in  small  grain,  le- 
gumes, field  margins,  and. pastures  agrees  with  known  increases  in  the  same 
habitats  in  western  Iowa,  which  adjoins.  Ae ole plus  turnbullii  became  a 
dominant  species  along  the  field  margins  in  western  Nebraska  in  194-0  and 
1941  and  in  eastern  Nebraska,  in  1940  and  was  still  important  there  in  1941. 
The  total  populations  for  all  species  may  be  exaggerated  in  the  1941  sur- 
veys, as  only  4 areas  were  surveyed  — Albion  and  Kearney,  in  the  e a. stern 
part,  and  Chadron  and  Bridgeport  in  the  western.  The  data  are  very  limited. 
In  the  eastern  part  a greater  normal  rainfall  tends  to  inhibit  grasshopper 
increase;  hence  infestations  in  that  area  may  not  develop  their  potential- 
ities unless  the  growing  season  is  abnormally  dry. 

NORTH  DAKOTA 

As  to  grasshopper  habitats,  the  western  two- thirds  of  N0rth  Dakota 
is  much  like  eastern  Montana.  Molano.plus  mexicanus  is  the  most  important 
species,  but  M.  bivittatus  here  becomes  of  greater  importance  than  in- 
Montana,  and  at  times  M.  different ialis' becomes  the  dominant  species  in 
the  area  extending  from  Dickinson  to  Mandan.  In  the  northern  part  Camnula 
pellucida  has  also  been  of  local  importance. 

In  the  eastern  third  of  North  Dakota  the  soil  is  blacker  and  richer 
and  there  is  more  rainfall  and  moreintensif ied  farming  than  in  the  western 
part.  More  corn  and  legumes  are  raised  and  native  vegetation  is  more  lush, 
with  tall  grasses  and  weeds  along  the  field  margins.  There  is  less  of  past- 
ure and  other  grassland.  Hero  M'elanoplus  bivittatus,  M.  mexicanus,  and 
Camnula  pellucida  have  at  various  times  occurred  in  outbreak  numbers.  Much 
of  this  area,  is  designated  as  the  Red  ' River  Valley.  The  division  between 
eastern  and  western  North  Dakota  was  made  at  the  western  boundaries  of 
Cavalier,  Ramsey,  Eddy,  Faster,  Stutsman,  La  Moure,  and  Dickey  Counties. 

This  places  all  of  the  central  part  of  the  State  in  the  western  division, 
leaving  only  a third  of  the  State  in  the  eastern  division.  This  was  done 
in  order  that  the  latter  section  would  be  limited  largely  to  the  Rod  River 
Valley  and  the.  20- inch  rain  belt. 

Most  of  the  severe  grasshopper  outbreaks  have  been  limited  to  the 
western  two- thirds  of  the  State,  and  there  are  no  records  of  collections 
made  in  the  eastern  third  for  the  years  1936  and  1937,  although  a limited 
general  survey  was  made  there. 

As  a result  of  the  unprecedented  flights  of  Ilelanoplus  mexicanus 
into  North  Dakota  from  South  Eukota  in  1938,  the  adult  populations  in 
western  North  Dakota  were  increasingly  higher  in  1938  and  1939  than  in 
1936  and  1937.  From  1938  to  1939  there  was  a big  decrease  in  numbers  of 
Mm.  mexicanus  in  corn,  sorghums,  and  grassland,  which  are  among  the  habi- 
tats least  attractive  to  this  species,  although  the  more  favored  habitats. 
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small  grain  and  legumes,  showed  small  increases.  In  very -heavy  infesta- 
tions there  is  a spread  into  less  favorable  places,  and  at  such  times,  the 
population  estimates  do  not  indicate  material  differences  in  abundance 
"between  these  and  more  favorable  environments. 

In  1940  and  1941  in  western  North  Edko'ta  there  was  a marked  decrease 
in  numbers  of  Melanoplus  mexi  canus  in  all  habitats,  as  compared  with  those 
present  in  1938  and  1939..  At  the  same  time  there  has  also  been  a general 
increase  of  M.  bivittatus  and_M,  differential is  in  the  major  habitats  in  that 
area.  These  species  were  more  abundant  in  1941  than  in  any  of  the  previous 
5 years.  Generally  speaking  this  is  not  true  in  eastern  North  Dakota, 
where  there  has  been  a general  decrease  in  numbers  of  If.  bivittatus,  H. 
mexi  canus,  and  M.  different ial is  in  all  habitats.  On  the  other  hand,  a high 
total  population  has  been  maintained  by  a decided  increase  in  M.  f emur- rub  rum 
in  grassland,  legumes,  and  field  margins.  The  general  population  for  small 
grain  was  low  in  1941*  Neither  M.  bivittatus  nor  M.  dif f er ent ial i s compares 
with  M.  nexi canus  in  importance  in  North  Dakota,  and  M.  femur-  rub  run  even 
less  than  these  first  two.  in'  1941  M.  next  earns  was  at  the  lowest  level 
of  the  6 years  in  all  habitats. 

SOUTH  DAKOTA 


Although  a division  should  be  made  between  eastern  and  western  South 
Dakota,  the  western  half  is  mostly  range  land,  and' most --of' the  survey  data 
came  from  the  eastern  half  of  the  State.  Small  grains,  corn,  and  sorghums 
are  the  major  crops,  and  idle  land  and  grasslands  form  a large  part  of  the 
land  area.. 

Melanoplus  bivittatus  and  M.  dif fer ent ial is  are  prominent  species 
in  South  Dakota,  and  field  margins  are  one  of  their  favorite  habitats.  Nor 
this  reason  fence  rows,  coulee  banks,  headlands,  roadsides,  anil  roadside 
ditchbanks,  in  addition  to  Stubblefields  and  idle  lands,  are  important- 
sources  of  infestation.  M.  m ex i canus  is  not  the  predominant  species  in 
this  State,  as  it  is  in  western  North  Dakota  or  Montana,  but  shares  importance 
with  M.  bivittatus  and.  M.  diff erentialis.  Small  grain  stubble  together  with 
idle  land  and  poor  stands  of  alfalfa,  is  the  chief  source  of  infestation 
by  this  species. - Consideration  must  be  given  to  all  three  of  these  species 
and  their  habitats.  M.  f emur- rub  rum  is  numerous,  especially  in  eastern 
South  Dakota,  but  is  less  d.estructive  and  infestations  by  it  should  be 
discounted  accordingly.  Its  chief  habitat  is  alfalfa.  Fairly  heavy  coi>- 
centrations  of  M.  bivittatus  and  My  d.iff erentialis  may  be  confined  mainly 
to  native  vegetation,  and  one  can  easily  be  misled  into  believing  infest- 
ations by  these  two  species  are  more  serious  than  they  really  are. 

From  1936  to  1939,  inclusive,  Melanoplus  m ex i canus  was  the  dominant 
species  in  practically  all  environments,  reaching  extraordinary  outbreak 
numbers  in  1937  and  causing  unprecedented  flights  the  next  year.  During 
1940  and  1941  there  has  been  a decided  decline  in  abundance  of  this  species 
until  it  now  ranks  third  in  numbers.  During  the  same  period  M.  biv it  tutus 
and  M.  different ial is  have  increased  until  they  rank  first  and  second, 
respectively. 
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WYOMING- 

In  the  agricultural  areas  of  Routing,  alfalfa  and  wild  hay  are  the 
major  crops,  with  small  grains  next,  followed  by  corn  and  sorghums. 

M e lan o plus  mexicanus  probably  has  been  the  most  important  species  and  in 
certain  localities  at  various  times  M,  bivittrtus,  M.  f emur-  rub  rum , and 
Camnula  pellucida  were  numerous, 

For  all  species  1936  to  1939,  inclusive,  were  the  years  of  great- 
est infestation.  In  1940  there-  was  a sharp  decrease  to  a very  low  popula- 
tion. There  was  a marked  increase  of  Meianoplus  f emur- mb rum  in  1941f 
but  M.  mexicanus,  M.  bivitto.tus,  and  Camnula  pellucida  remained  at  a low 
level  in  all  habitats.  M.  femur- rub rum  is  not  so  destructive  as  the  other 
three  species. 
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Numbers  of  grasshoppers  per  1,000  square  yards  in  the  major  habitats  of  some  of  the  important  species 
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